Autoantibody against nicotinic acetylcholine receptor (nAChR) α3 subunit has been implicated in the pathogenesis of paraneoplastic neurological syndrome. To examine the effect of anti-α3 subunit autoantibody on cell-surface nAChRs, we established human embryonic kidney 293 cells stably co-expressing α3 and β4 subunits. Upon incubation with seropositive patient's serum, this cell line showed co-accumulation of patient's IgG and α3 subunits in the cytoplasm. These data support the hypothesis that anti-α3 subunit autoantibody induces internalization of cell-surface nAChRs and thereby impairs synaptic transmission.
Introduction
Neuronal nicotinic acetylcholine receptors (nAChRs) constitute a family of pentameric ligand-gated cation channels assembled from α (α2-α7, α9 and α10) and β (β2-β4) subunits (Albuquerque et al., 2009) . The ganglion-type nAChR composed of two α3 and three β4 subunits is abundantly expressed in both autonomic and sensory ganglia, wherein mediating fast excitatory synaptic transmission (Flores et al., 1996; Genzen et al., 2001; Skok, 2002) .
Previous studies have implicated anti-α3 subunit autoantibodies, also known as anti-ganglionic nAChR autoantibodies, in the pathogenesis of paraneoplastic neurological syndrome (Vernino et al., 1998) . Seropositive patients frequently show diverse manifestations of dysautonomia and sensory neuropathy (McKeon et al., 2009) . The titer of anti-α3 subunit autoantibodies correlates positively with the severity of autonomic dysfunction (Klein et al., 2003) . Additionally, autonomic failure was evoked in rabbits immunized with recombinant α3 subunit protein (Lennon et al., 2003) and in mice given anti-α3 subunit antibodies (Vernino et al., 2004) . Although anti-α3 subunit autoantibodies are thought to impair synaptic transmission by decreasing cellsurface nAChRs (Wang et al., 2007) , there is no direct experimental evidence. Therefore, we examined whether serum from a patient with paraneoplastic neurological syndrome could induce internalization of cell-surface α3 subunits using cultured cells stably transfected with nAChR cDNAs.
Materials and methods

Serum samples
Sera were collected from a seropositive patient with anti-ganglionic nAChR autoantibody and a healthy volunteer. The patient's autoantibody value was estimated to be 2.20 nmol/L (Vernino et al., 2008) . This study was performed under the approval of the Medical Ethics Committee of Kanazawa University. Informed consent was obtained from all subjects.
Construction of expression plasmids
Human brain total RNA (Clontech, USA) was reverse-transcribed, and the resulting cDNA was subjected to nested-PCR using two sets of primers specific for α3 or β4 subunit (Table 1 ). The amplification consisted of denaturation for 1 min at 96°C and subsequent 30 cycles of 10 s at 98°C, 30 s at 65°C and 2 min at 68°C. The amplified fragments encoding α3 and β4 subunits were cloned into pCR2.1-TOPO (Invitrogen, USA) to yield pTOPO-CHRNA3 and pTOPO-CHRNB4, respectively. Then the 1.5-kb EcoRI fragments from pTOPO-CHRNA3 Journal of Neuroimmunology 257 (2013) 102-106 
